Random-dot cinematograms comprising many different, spatially intermingled local motion vectors can produce a percept of global coherent motion in a single direction. Thresholds for discriminating the direction of global motion were measured under various conditions. Discrimination thresholds increased with the width of the distribution of directions in the cinematogram. Thresholds decreased as the duration of area of the cinematogram increased. Temporal integration for global direction discrimination extends over about 465 msec (9.3 frames) while the spatial integration limit is at least as large as 63 deg' (circular aperture diameter = 9 deg). The large spatial integration area is consistent with the physiology of higher visual areas such as MT and MST.
INTRODUCTION
When moving targets are time sampled and displayed as a sequence of frames, motion perception improves when the length of the sequence exceeds two frames. This improvement has been demonstrated for various aspects of motion perception including visibility (Burr, 1981 ) the maximum step size at which motion can be seen (Nakayama & Silverman, 1984; Snowden & Braddick, 1989b) , detection of motion within a noisy display (van Doorn & Koenderink, 1983; Downing & Movshon, 1989) , speed discrimination (McKee & Welch, 1985) , motion interpolation (Morgan & Watt, 1982) , and vernier acuity (Morgan, Watt & McKee, 1983) . With random-dot cinematograms comprising distributions of many different directions, Williams and Sekuler (1984) found that the probability of perceiving coherent global motion improved with increased duration up to about 440 msec (11 frames at 25 Hz). Using similar stimuli, Watamaniuk, Sekuler and Williams (1989) found that direction discrimination reached asymptote at a duration of about 580 msec (10 frames at 17 Hz).
The present experiments were designed to measure systematically the time and space over which motion information is integrated. The stimuli were random-dot cinematograms in which dots took independent twodimensional random walks of constant step size. The direction that any dot moved, from frame to frame, was independent of the dot's previous movement and the movements of other dots. All dots within a single stimulus chose their movements from the same probability distribution. These stimuli, comprising many different spatially-intermingled directions, result perceptually in global motion in a single direction, appoximating the mean of the intermingled directions.
Note that our stimuli were designed to put the greatest possible demands on the spatial and temporal integrative capacity of the visual system. Because a new sample of directions is drawn for each frame, the aggregate of directions of movements at any moment is an approximation of the underlying distribution. As a result, a more faithful approximation of the directions in that underlying distribution can be developed if the visual system integrates directions over many dots and over several frames. Although we have demonstrated that spatial and temporal integration occurs in random-dot stimuli for both direction and speed (Watamaniuk et al., 1989; Watamaniuk & Duchon, 1992) , the present determine the limits of that integration.
To anticipate our results, direction discrimination thresholds decrease as the stimulus duration increases, up to about 500 msec (10 frames). Also, thresholds decrease as the spatial extent of the stimulus display increases, up to a diameter of at least 9 deg (area = 63 deg'). Finally, discrimination thresholds increase as the range of directions in the cinematogram increases.
Observers

METHODS
The first author (SNJW), one undergraduate and one graduate student served as observers for all experiments.
